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METHOD OF PROVIDING USER INTERFACE 
IN A PORTABLE TERMINAL 

PRIORITY 

5 

This application claims priority to an application entitled "Method of 
Providing User Interface in Portable Terminal" filed in the Korean Industrial 
Property Office on November 23, 2000 and assigned Serial No. 2000-70022, the 
contents of which are hereby incorporated by reference. 

10 

BACKGROUND OF THE INVENTION 

L Field of the Invention 

The present invention relates generally to a portable terminal, and in 
15 particular, to a method of providing a user interface to implement a function 
related to a state indicator displayed on a display. 

2. Descri ption of the Related Art 

A portable terminal generally displays information about an operation 
20 state, received information, and the like on a display such as an LCD (Liquid 
Crystal Display) panel. Most commonly, an RSSI (Received Signal Strength 
Indicator), alarm setting, arrival of an SMS (Short Message Service) message, a 
battery state, and call reservation setting are displayed as unique images. These 
unique images are called state indicators. 

25 

FIG. 1 illustrates an example display with state indicators for a general 
portable terminal. Four state indicators 102 to 108 are shown on a display 100. 
Reference numeral 102 denotes an RSSI, reference numeral 104 denotes arrival 
of a message, reference numeral 106 denotes alarm setting, and reference 
30 numeral 108 denotes setting of a vibration mode. Such state indicators as 102 to 
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108 are utilized for the single use of representing corresponding state changes in 
the portable terminal 

FIG. 2 is a block diagram of user interfacing software modules related to 
5 state changes in the general portable terminal. A state change input module 208 
senses a state change that is to be reflected in a corresponding state indicator and 
provides the state change to a state indicator module 210. When such a state 
change occurs, a new state indicator is produced or the state representation of an 
existing state indicator is changed. For example, when an alarm is newly set, the 

10 state indicator 106 is generated or when it is time to sound an alarm, the state 
indicator 106 blinks. A user input sensing module 200 senses a user input like a 
touch screen input or a button input and notifies a menu manager 202 of the user 
input. The menu manager 202 selects a function corresponding to a menu 
selected according to the sensing result of the user input sensing module 200 and 

15 notifies a function manager 204 of the selected function. The function manager 
204 operates a task operation module corresponding to the selected function 
among task operation modules 206. 

Some state indicators need to invoke their related functions as well as to 
20 present state changes to a user. A portable terminal may provide such functions. 
As far as the RSSI state indicator 102 of FIG. 1 is concerned, the user simply 
views the state indicator 102 to check the current RSSI, whereas he can 
implement related functions using the other state indicators 104, 106, and 108 
when necessary, as well as recognize state changes represented by the state 
25 indicators 104, 106, and 108. For example, when the user recognizes the arrival 
of a message from the message state indicator 104, he may implement a message 
read function to read the message. In this case, the user invokes the message 
read function using a tree structure of menu navigation as provided by the menu 
manager 202 of FIG. 2. The tree structure of menu navigation causes the 
30 inconvenience of entering a plurality of keys by the user and in case the user does 
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not know which menu to search for to execute an intended function, the user 
inevitably experiences trials and errors. 

As an improvement to the menu navigation, a "hot key" scheme has been 
5 proposed. According to the hot key scheme, a specific function is additionally 
registered for a certain key, besides its unique function, so that the registered 
function is directly invoked by pressing the key under some condition or a certain 
key is designated for exclusive use of the specific function to directly invoke the 
function by pressing the key. For example, when the user recognizes arrival of a 
10 message from the message state indicator 104, he can read the message without 
menu navigation by pressing a key specifically designated for message reading. 

Even though this hot key method relieves the user of the inconvenience 
of entering a plurality of keys and experiencing trials and errors, the use of 
15 different functions with one key depending on conditions may confuse the user 
and the separate designation of keys for dedicated use of specific functions 
increases the number of keys, impeding miniaturization of a mobile phone. 

SUMMARY OF THE INVENTION 

20 

It is, therefore, an object of the present invention to provide a method of 
providing a user interface in a portable terminal wherein a user can directly 
invoke an intended function using a state indicator as well as view the state 
representation of the state indicator, so that it is not necessary to designate a 
25 particular key for the function. As a result of this, the user is not confused with 
key uses. 

To achieve the above object, a method of providing a user interface for 
invoking a function related with a state indicator in a portable terminal where an 
30 altered state representation of the state indicator is displayed when a 
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predetermined change occurs in the state representation of the state indicator is 
provided. According to the method, the related function is registered for the state 
indicator when a state change to be reflected in the representation of the state 
indicator occurs and the state representation of the state indicator is altered is 
5 provided. Upon receipt of a user input for designating the state indicator, the 
registered function is invoked. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 The above and other objects, features and advantages of the present 

invention will become more apparent from the following detailed description 
when taken in conjunction with the accompanying drawings in which: 

FIG. 1 illustrates an example display of state indicators in a typical 
mobile phone; 

15 FIG. 2 is a block diagram of user interfacing software modules operated 

according to state changes in the typical mobile phone; 

FIG. 3 is a block diagram of a mobile phone to which the present 
invention is applied; 

FIG. 4 is a block diagram of user interfacing software modules operated 
20 according to state changes according to an embodiment of the present invention; 

FIG. 5 is a flowchart illustrating a state change registering method 
according to the embodiment of the present invention; and 

FIG. 6 is a flowchart illustrating a user interfacing method according to 
state changes according to the embodiment of the present invention. 

25 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

A preferred embodiment of the present invention will be described 
hereinbelow with reference to the accompanying drawings. In the following 
30 description, well-known functions or constructions are not described in detail 
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since they would obscure the invention in unnecessary detail. 

FIG. 3 is a block diagram of a mobile phone as an example of a portable 
terminal to which the present invention is applied. Referring to FIG. 3, a 
5 controller 300 is connected to a memory 302, a keypad 304, a touch screen 
input/output (I/O) device 306, an RF module 310, a baseband processor 312, and 
a CODEC 314. The controller 300, being generally a microprocessor chip for 
exclusive use, processes a general telephone call or data communication, a voice 
signal and data for wireless Internet access according to a corresponding protocol 
10 and controls each component of the mobile phone. As will be described below, 
the controller 300 processes a user interfacing function according to the present 
invention. Thus, a description of the controller 300 in the context with the 
general call process, data communication, and wireless Internet access will be 
omitted here. 

15 

The memory 302 includes a ROM (Read Only Memory), a flash memory, 
and a RAM (Random Access Memory). The ROM stores operation and control 
programs and data generated during the control operation of the controller 300. 
The RAM provides a working memory to the controller 300. The flash memory 
20 stores updatable data to be kept. 

The keypad 304 includes digit keys and function keys and provides a key 
input corresponding to a key pressed by the user to the controller 300. The touch 
screen I/O device 306 is of a structure where a TSP (Touch Sensitive Panel) for 

25 user input covers an LCD panel for displaying data thereon. Therefore, the touch 
screen I/O device 306 displays data as images under the control of the controller 
300 and allows the user to use a pen or his finger for user input. The RF module 
310 converts an RF signal received from a base station via an antenna 308 to an 
IF (Intermediate Frequency) signal and outputs the IF signal to the baseband 

30 processor 312. The RF module 310 also converts an IF signal received from the 
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baseband processor 312 to an RF signal and transmits the RF signal via the 
antenna 308. 

The baseband processor 312 is a BBA (Baseband Analog ASIC) for 
interfacing between the controller 300 and the RF module 310. The baseband 
processor 312 converts a digital baseband signal received from the controller 300 
to an analog IF signal and applies the analog IF signal to the RF module 3 1 0. 
The baseband processor 312 also converts an analog IF signal received from the 
RF module 310 to a digital baseband signal and applies to the digital baseband 
signal to the controller 300. The CODEC 314 is connected to a microphone 318 
and a speaker 320 via an amplifier 316. The CODEC 314 PCM (Pulse Code 
Modulation)-encodes a voice signal received from the microphone 318 and 
outputs the voice data to the controller 300. The CODEC 314 PCM-decodes 
voice data received from the controller 300 and outputs the voice signal to the 
speaker 320 via the amplifier 316. The amplifier 316 amplifies a voice signal 
received from the microphone 316 and a voice signal to be transmitted to the 
speaker 320 and adjusts the volume of the speaker 320 and the gain of the 
microphone 318 under the control of the controller 300. A ringer 322 generates a 
ring sound under the control of the controller 300 and a vibrator 324 produces 
vibrations under the control of the controller 300. 

FIG. 4 is a block diagram of user interfacing software modules operated 
according to state changes in the controller 300 of FIG. 3 according to an 
embodiment of the present invention. The software modules of FIG. 4 are 
25 different from those of FIG. 2 in that the menu manager 202 is omitted. 
Similarly, to the state change input module 208, a state change input module 406 
senses a state change that is to be reflected in a state indicator and notifies a state 
indicator module 408 of the state change. Then, the state change is displayed on 
the screen of the touch screen I/O device 306. According to the present invention, 
30 the state change input module 406 additionally registers a function associated 
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with the state indicator in a state change registering module 410. 

FIG. 5 is a flowchart illustrating a state change registering method 
according to an embodiment of the present invention. Referring to FIG. 5, when 
5 a state change occurs in step 500, the controller 300 determines whether the state 
change is the kind of state change that will alter the state representation of a state 
indicator in step 502. If the state change will not change the state representation 
of the state indicator, a normal operation is performed. On the other hand, if the 
state change will alter the state representation of the state indicator, the controller 

10 300 registers a related function for the state indicator and alters the state 
representation of the state indicator in step 504. The function registration is the 
process of storing the ID (Identification) of a task operation module 
corresponding to the function and context data representing state change 
information in the state change registering module 410 for the corresponding 

15 state indicator. 

For example, when an alarm is set, the state change input module 406 
notifies a state indicator module 408 of the state change so that the state change 
is displayed on the screen of the touch screen I/O device 306 as in the 

20 conventional method. Additionally, a task operation module 404 corresponding 
to an alarm setting-associated function and state change information are 
registered for the state indicator 106 of FIG. 1 as shown in Table 1 and Table 2. 
APP_JD_CLOCK is the ID of a clock module for performing a clock function in 
Table 1 and APPJD_SCHEDULER is the ID of a scheduler module for 

25 scheduling in Table 2. 



(Table 1) 



state indicator 


task operation module ID 


state change information 


alarm state indicator 


APPJDJXOCK 


2000/11/12 17:30 
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message state indicator 


APP_ID_MESSAGE 


2000/11/18 15:30 









(Table 2) 



state indicator 


task operation module ID 


state change information 


alarm state indicator 


APPIDS CHEDULER 


2000/21/25 fourth item 


message state indicator 


APPJD_MESSAGE 


2000/11/18 15:30 









If the state change input module 406 senses an arrival of a new message, 
5 it notifies the state indicator module 408 of the message arrival and the state 
indicator module 408 displays the message arrival on the screen of the touch 
screen I/O device 306 as in the conventional method. Additionally, a task 
operation module 404 corresponding to a message reading function and state 
change information are registered for the state indicator 104 of FIG. 1 as shown 
10 in Table 1 and Table 2. The state change information indicates information about 
the new message by which a task operation module, registered for the state 
indicator 104, displays the new message on the screen when the user designates 
the state indicator 104. 

15 In this state, if the user designates the state indicator after viewing the 

altered state representation of the state indicator, a user input sensing module 400 
senses the user designation and notifies a function manager 402 of the user 
designation. The function manager 402 checks the function registered for the 
designated state indicator and operates a task operation module 404 
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corresponding to the function. 

FIG. 6 is a flowchart illustrating a user interfacing method for 
performing a function corresponding to a designated state indicator in the 
5 controller 300. Referring to FIG. 6, upon receipt of a user input, that is, a button 
input from the keypad 304 or a touch screen input from the touch screen I/O 
device 306 in step 600, the controller 300 determines whether the user input 
designates a state indicator in step 602. Designation of a state indicator is done 
by a touch screen input or a button input. In the case of the touch screen input, 

10 the controller 300 determines whether the coordinates of the touch screen input 
are identical to those of a state indicator representation area. If the touch screen 
input coordinates indicates one of the state indicators 102 to 108 of FIG. 1, the 
controller 300 considers that the state indicator is designated and goes to step 604. 
Otherwise, a normal operation is performed. The button input is applied when a 

15 touch screen input is impossible, that is, to a mobile phone having a display for 
simply displaying images or texts instead of the touch screen I/O device 306. 
The user designates a state indicator by pressing a select key when he positions a 
cursor or an input focus over the representation area of the state indicator using 
scroll keys. 

20 

In step 604, the controller 300 checks a task operation module and state 
change information for the designated state indicator from the state change 
registering module 410. The controller 300 determines whether a related 
function has been registered in step 606. In the case of the state indicator 102 of 
25 FIG. 1, there is no function registered for the state indicator 102 since it just 
indicates an RSSL In this case, the user input is neglected. On the contrary, if a 
related function is registered, the controller 300 operates the registered task 
operation module according to the state change information, thereby performing 
the related function in step 608. 

30 
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If the user designates the state indicator 104 of FIG. 1 by touch screen 
input or button input, the message module APP_JDJVESSAGE shown in Tables. 
1 and 2 is operated so that a message delivered at 15:30 in November 18, 2000 is 
displayed. 

5 

If as an alarm is set, the state indicator 106 of FIG. 1 is displayed and 
then the state indicator 106 is designated, an alarm function is invoked. In the 
case of Table 1, a clock module APPJDJXOCK is performed so that an alarm 
setting for November 12, 2000 is displayed. In the case of Table 2, a scheduling 
10 module APPJD_SCHEDULER is performed so that a fourth schedule item for 
December 25, 2000 is displayed. 

As described above, since a user can directly invoke an intended function 
related with a state indicator by touch screen input or button input, the present 
15 invention relieves the user of the inconvenience of pressing keys many times and 
experiencing trials and errors. Furthermore, user confusion involved in key 
manipulation is eliminated and keys for exclusive purposes need not be 
designated separately. As a result, miniaturization of a mobile phone is not 
impeded. 

20 

While the invention has been shown and described with reference to a 
certain preferred embodiment thereof, it will be understood by those skilled in 
the art that various changes in form and details may be made therein without 
departing from the spirit and scope of the invention. Though the invention has 

25 been described in connection with state indicators representing message arrival 
and alarm setting, it is also applicable to other state indicators such as a call 
reservation state indicator. The invention can be applied to any portable terminal 
in which functions related to the display of state indicators need to be invoked, 
such as a smart phone and a PDA (Personal Digital Assistant) as well as a mobile 

30 phone. Therefore, the scope and spirit of the invention is defined by the 
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